INTRODUCTION
The spectrographic laboratories of the Geological Survey receive for analysis each year a very large number of samples of radioactive minerals, rocks and ores in connection with the investigation of radioactive raw materials, a program in which the Survey is engaged for the Atomic Energy Commission,, It is desirable to know the trace-elements content of this material and for many purposes it is necessary to gain some knowledge of the amounts of major constituents present without going to the trouble of making chemical analyses.
The quantity and complex nature of the samples received have emphasized the need for a spectrographic method to determine a maximum number of elements in a limited time with a reasonable degree of accuracy. In spectrographic parlance such a method is termed "semiquantitative" and the results are usually reported in orders of magnitude of weight percentages of the elements (not the oxides).
A survey of the literature I/ reveals that several slightly similar methods are being applied in other laboratories on materials of a different nature * As a starting point, it was decided to use powdered samples in order to eliminate costly dissolution techniques
As it was not intended to provide complete quantitative data, the I/ Meggers, W. F», Emission spectroscopyg Anal. Chemistry, vol. 22, no. 1, pp ft 18-23, 1950. internal-standard, buffer, and carrier-distillation methods were not considered, nor could any definite advantage "be anticipated in employing the cathode-layer method with Its critical optical alinement. .Ahrens £/ compared the cathode-layer and anode-excitation methods and found them approximately equally sensitive.
An investigation of the various excitation sources indicates that the direct current arc gives' the best sensitivity or produces a higher degree of sample excitation so that lines emitted by elements in low concentrations may be recorded. The interrupted direct-current arc supplied by the Multisource produces a similar degree of sensitivity -with the added advantage of simple operation.
The nature of the interrupted arc would lead one to expect better control and attack of sample. It was hoped that this source would contribute to the reduction of interference of other elements or matrix effects, Owing to these advantages the Moltisource was selected to excite the graphite-mixed samples, which had been placed in the crater of a graphite electrode at the positive side of the arc.
The purpose of the graphite addition was to prevent the formation of mobile beads of molten salts, oxides, or metals, to assist in the volatilization of elements of high boiling points or of elements existing in extremely nonvolatile compounds, and to steady the arc .2/ Ahrens, L. H., Qualitative spectrochemical analysis of minerals and rocks; Gepl, Soc. South Africa Trans. %?, pp.
with a minimum of spraying or mechanical loss of sample.
In the present state of development of spectrochemistry an exact solution is precluded. This paper presents a practical solution that is being studied as it is applied to a wide variety of materials, with the hope that the method either will prove to be sound or will give basic data leading to a more exact solution.
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OUTLUE OF METHOD y
The guide followed in working out the method and organizing this paper was an unpublished tentative outline for a suggested method of emission spectrochemical analysis, issued about 19^8
by Committee E-2 on Spectrographic Analysis, American Society for Testing Materials * A method is provided for determining 55 elements in one exposure. Table 1 shows the minimum concentration of the elements detectable by the method Better sensitivity for many of these elements may be obtained by special methods. Ka, and K, at concentrations of lofts t&aH'O.l p®rcen1& which require a second exposure in the red region of the spectrum (5500-8000 A).
The method has been applied to the analysis of the following:
phosphate rocks, clays, sandstones, limestones, slags, coal ash, sulfur ore, sphene, allanite, apatite, zircon, microlite, galena, idocrase, caraotite, hewettite, sphalerite, thorite, vanoxite, uranothorite, brannerite, davidite, bastnaesite, miscellaneous precipitates, tap-and mine-water residues, leach products, and other types of materials <, A powdered sample is weighed, mixed with graphite, and placed in a prepared electrode, which is subjected to an interrupted direct-current arc. A grating spectrograph permits a range from 2250 to ^750 A to be covered on two adjacent spectrographic plates.
After processing the plates, the quantities of unknown elements j4/ Lower electrode is 1/4-inch iron rod, upper electrode is carbon (0.06-inch hemispherical radius). Arcing time 60 seconds, 4~5 amperes, 300 volts, transmission 6k percent. are shown in tables 3-8, Some of the results were borderline cases in the sense that there was some doubt as to which of two adjacent brackets they belonged. This, however, is true of any procedure which involves assigning the results to one of a series of arbitrary categories. Because no particular element was the chief offender, the sampling and segregation may be at fault, and not the method. Dilute HC1.
